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(54) Call admission control method and apparatus 

(57) An improved call admission control method 
and apparatus is provided in which a MAC (or equiva- 
lent) layer parameter such as the frame error rate (FER) 
(frame error rate ) is used as a basis for call admission 
control. An estimate of a frame error rate (FER) which 
would result should a requested session be admitted is 
made, and on the basis of this estimate, the session is 
either admitted or denied access. The estimate is made 
by combining a previous frame error rate (FER) with a 
degradation which is expected should the session be 
admitted. The degradation is either determined experi- 
mentally, or can be updated in real time to reflect actual 
traffic patterns. 
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Description 

Field of the Invention 

[00011 The invention relates to call admission con- 
trol methods and apparatuses and in 
no way limited to call admission control methods and 
apparatuses for cellular systems. 

Background of the Invention 

[00021 In cellular systems, each time a new session 
attempts to access the system, a decision as to whether 
or not to admit the session must be made. Methods for 
achlevingthese are commonly referred to as call admis- ts 
sion control methods. Most conventional call adm.ss.on 
control methods make this decision based upon system 
resources such as frequency usage. Others employ the 
use of metrics such as power control, signal-to-no.se 
ratio, and a required quality of service ct murtp.e .e,«- « 
ices for example. Generally speaking, these methods 
have not been designed to deal with modern cellular 
systems in which many multimedia subscnbers com- 
pete to access the air interface with drfferent types of 
services which require specific qualities of services. 
[00031 Furthermore, conventional techniques do 
not predict what will happen if a particular session is 
admitted, but rather continue to admit sessions until 
quality drops to an unacceptable level for all the ses- 
sions For example, when the average base stat,on 30 
transmit power is used as a basis for admitting ses- 
sions, sessions are admitted until the transmit power .s 
too high and quality goes down. 
[00041 When there are multiple types of sessions, 
existing parameters are not all influenced by these ses- 35 
sions m a predictable manner. Furthermore existing 
parameters are not necessarily usable in the MAC 
(media access control) layer, but rather m.ght be usable 
at the physical layer for example. ^ 

Summary of the Invention 

[0005] It is an object of the invention to obviate or 
mitigate one or more of the above identified disadvan- ^ 

[0006] The invention provides new methods and 
apparatuses for performing call admission control. In 
one broad aspect, a method is provided for performing 
call admission control upon receipt of a njqu-ttora 
new session in which a FER (frame error rate) estimate so 
is made of a new system FER which will result should 
the new session be admitted, and a decision as to 
whether or not to admit the new session is made on the 
basis of the new FER estimate. 

[0007] Preferably, the new system FER estimate is ss 
made by making an estimate of a previous system FER 
at the time of the request, determining an estimate of a 
degradation in the system FER should the new sess.on 



be admitted, and combining the estimate of the degra- 
dation with the estimate of the previous system FER to 
obtain the estimate of the total system FER. Making the 
estimate of a previous system FER at the ^ 
request might consist of making an actual measurement 
of the system FER. Alternatively, it might consist .tit 
starting with the previous system FER equal to an Initial 
system FER, and each time a session is admitted, add- 
ing the degradation estimated for the session to the pre- 
vious system FER. Each time a session is ended, the 
degradation estimated for the session is subtracted 
from the previous system FER. 
[00081 Preferably, the expected degradation in the 
system FER is maintained as a function of how many 
sessions have been admitted, and preferably also as a 
function of the type of the sessions which have been 

[0009] ed The expected degradations are preferably 
determined by generating test traffic with a predeter- 
-i—H -otm h ft tween numbers of sessions of each type 
and'by then adding new sessions to the test traffic and 
making a measurement of the degradation in FER. and 
using these measurements as the expected degrada- 

moiOl In another embodiment, a feedback mecha- 
nism can be used to provide more accurate and timely 
estimates of the expected degradations. In this embodi- 
ment, an initial value for the degradation in FER for the 
Nth session of each type is determined, for example by 
usina the above identified experimental technique. At 
some point after an Nth session of a particular type is 
admitted, for example just as an N + 1th session of the 
particular type is admitted, a measurement of the deg- 
radation which resulted from the Nth session is made 
and stored. The expected degradation for the Nth ses- 
sion is then determined to be an average of up to K 
stored measurements and the initial value for the Nth 
session if there are fewer than K stored measurements, 
where K is an integer greater than or equal to two. 
[00111 Preferably, the decision as to whether or not 
to admit the new session on the basis of the new FER 
estimate is made by comparing the new FER ^ estimate 
to atarget FER. and if the new FER exceeds the target 
FER deciding to deny the session, while if the new FER 
does not exceed the target FER deciding to admit the 

raS"' A MAC layer implementation device opera- 
ble to mplementany of the above discussed methods is 
provwed in another embodiment. In further embodi- 
ments, a base station and a base stat.on controller 
Tperable to implement any of the above d.scussed 
methods are provided. 

ro013l in each of the above embodiments the M AC 
ayer parameter used to perform call admission control 
has been the frame error rate. In an alt er native embod- 
iment, another MAC layer (or equivalent layer) parame- 
ter is selected which is affected by all different sess.on 
types in a manner which makes it suitable for use as a 
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basis of call admission control and is used in a similar 
predictive manner. 

[0014] In another embodiment, a call admission 
control apparatus is provided which has input circuitry 
operable to receive a request for a new session, and 
processing circuitry operable to make a FER estimate of 
a new system FER which will result should the new ses- 
sion be admitted and to decide whether to admit or to 
deny the new session on the basis of the new FER esti- 
mate. 

[001 5] Advantageously, the FER is a parameter that 
is a direct indication of the cell interference, is influ- 
enced by all traffic types, takes frame re-transmission 
into account and is a tangible measurement which can 
be used in the MAC layer (or equivalent layer) for call 
admission control purposes. These traits make the FER 
a valuable criterion for call admission control in third 
generation cellular systems where many subscribers 
compete to access the system bandwidth with multiple 
applications (traffic types) which require different quali- 
ties of service. 

[0016] Another embodiment of the invention pro- 
vides an article of manufacture having a computer usa- 
ble medium having computer readable code means 
embodied therein for performing call admission control, 
the computer readable code means in said article of 
manufacture having computer readable code means for 
making an estimate of a new system FER which will 
result should a new session be admitted, computer 
readable code means for deciding to admit or to deny 
the new session on the basis of the new system FER 
estimate. 

[0017] Preferably, the computer readable medium 
further comprises computer readable code means for 
making an estimate of a previous system FER at a time 
of the request, computer readable code means for 
determining an estimate of a degradation in the system 
FER should the new session be admitted; and computer 
readable code means for combining the estimate of the 
degradation to the estimate of the previous system FER 
to obtain said estimate of the total system FER. 

Brief Description of the Drawings 

[0018] Preferred embodiments of the invention will 
now be described with reference to the attached draw- 
ings in which: 

Figure 1 is a block diagram of a cellular system fea- 
turing a call admission control system and method 
according to an embodiment of the invention; 
Figures 2A and 2B are flowcharts for a first call 
admission control method according to an embodi- 
ment of the invention; 

Figure 3 is a flowchart for a second call admission 
control method according to an embodiment of the 
invention; 

Figure 4 is an illustration of degradation values cal- 



culated in real time; and 

Figure 5 is a flowchart for the calculation of degra- 
dation values for use in the call admission control 
method of Figure 3 using the values shown in Fig- 
s ure 4. 

Detailed Description of the Preferred Embodiments 

[0019] Referring first to Figure 1, shown is a block 

w diagram of a cellular system within which the call admis- 
sion control methods and apparatuses provided by 
embodiments of the invention may be applied. A base 
station 10 is shown connected through an air interface 
12 to a number of mobile stations (MS) 14 (three 

75 shown) in the base station's cell 16, or area of service 
provision. Also shown are two mobile stations 15 
located within the base station's cell 16 which do not 
currently have a connection to the base station 10. The 
base station 10 is also connected to a base station con- 

20 troller 18 which is in turn connected to a mobile switch- 
ing centre 17 having a connection to a PSTN (public 
switched telephone network) 19. When a mobile station 
15 requests to have a session admitted, it sends some 
sort of origination message to the base station 10. 

25 When the request originates at a mobile station, the 
session is said to be "mobile originate tf\ In the case of 
an externally originated request (mobile terminated ses- 
sion) the mobile station is paged, and the mobile sta- 
tion's response to the page is treated as the request for 

30 a new session. In any case there is an identification of 
the type of the session. Different session types might 
include voice, packet -switched data, circuit-switched 
data, or simultaneous and in-session permutations of 
the above categories in different grades. The session 

35 type might identify further characteristics such as the 
required bandwidth, and the required quality of service 
for example. Access to the air interface resources is pro- 
vided at the MAC layer, and thus decisions as to 
whether or not to admit a new session are implemented 

40 wherever the MAC layer is implemented. This might be 
In the base station 10, but alternatively may be in an 
external component such as the base station controller 
18 or the mobile switching centre 17. The call admission 
control methods and apparatuses provided by embodi- 

45 ments of the invention are preferably implemented 
wherever the MAC layer (or equivalent functionality) is 
implemented. In the illustrated example, block 20 
labelled "call admission control" performs call admis- 
sion control, and is assumed to form part of the base 

so station controller 1 8. The call admission control block 20 
has a processor 22 and memory 24. It is to be under- 
stood that dedicated processor and memory for call 
admission control need not necessarily be provided, but 
rather other components in the base station controller 

55 (or other MAC layer device) can be adapted to handle 
the required functionality, as discussed in detail below. 
More generally still, any processing element could be 
used, including suitably programmed FPGAs, ASICs, or 
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other hardware and/or software. 
[0020] Referring now to Figure 2A, a flowchart for a 
method of performing call admission control accordmg 
to a first embodiment of the invention is illustrated. To 
begin, several terms will be defined: 

FERcum is a cumulative estimate of the current FER 
for all sessions which are currently in progress; 
FERwaa * an estimate of a FER degradation which 
will result should a new session be admitted; and 
FERw is a system design parameter which sets a 
target FER for use in call admission control as 
detailed below. 



r0021] A frame error occurs whenever a frame is 
received from a mobile station which has errors which 
cannot be corrected. There are well established meth- 
ods of determining frame error rates, and these will not 
be discussed in further detail here. ^ 
r0022] With continued reference to bath Figures . 
and 2A, the first step is for the system to receive some 
sort of conventional or otherwise request for a new ses- 
sion from one of the mobile stations 15 (mobile or«g> 
nated) or a request for a session to a mobile station 15 
from a source other than the particular mobile stat on 
15 received by the mobile switching centre 17 from the 
PSTN 19 for example (mobile terminated). In either 
case, a message will be received from the mobile sta- 
tion 15, typically by the base station 10 serving the cell 
in which a mobile station 15 making the request is 
located. If the MAC layer is not implemented in the base 
station 10, the base station 10 will forward the request 
to the appropriate MAC layer device, the base station 
controller 18 in this case which in turn passes he 
request to the call admission control block 20. From the 
mobile originated request, mobile terminated request 
and/or the mobile station's response to a mobile termi- 
nated request it is possible to identify the requested 

session type. .. 
[0023] On the basis of the session type, an estimate 
of the expected FER degradation, FER deg , is deter- 
mined, this being an estimate of the FER degradation 
which will result should the session be admitted. 
[0024] Next, a sum of the expected FER degrada- 
tion FERrfaa, plus the previous cumulative FER, FEH- 
2' is chared to the target FER, FER trg ,. If this sum 
STess than the target FER. then the session is admit- 
ted, and FERcum is updated by adding to it the projected 
FER degradation, FERdeg. If the sum is greaterthan the 
target FER. then the session is rejected. 
[0025] Figure 2B is a flowchart for what occurs 
when a session is ended. To begin, some sort of con- 
ventional or otherwise indication that the session is to 
end is received. Next, the FER degradation associated 
with the session which is to end is subtracted from the 
cumulative FER, FER cunv The amount subtracted is a 
function of how many sessions are present when the 
session ends. 



[0026] Referring now to Figure 3, a flowchart for a 
method of performing call admission control according 
to a second embodiment of the invention is illustrated. 
As before, to begin, several terms will be defined: 

5 FERtotai 'S a measurement of the current FER for all 

sessions which are currently in progress; 
FERdeg is an estimate of a FER degradation which 
will result should a new session be admitted; and 

to FERtrgt is a system design parameter which sets a 
target FER for the system. 

[0027] The first step is for the system to receive 
some sort of request for a new session from which it is 
is possible to Identify a session type. 

[0028] On the basis of the session type, an estimate 
of the expected FER degradation, FER deg , is deter- 
mined, this being an estimate of the FER degradation 
which will result should the session be admitted. 
™ rnn29i Next, the current system FER, FER tota ], is 
either'measured or estimated or otherwise determined. 
Preferably, FER total is maintained continuously inde- 
pendently of the call admission control process. Prefer- 
ably the current system FER is maintained by counting 
25 the number of frames in error during a sliding two sec- 
ond window. The FER total can be converted to auction 
by dividing the number of frames in error by the total 
number of frames during the period. More generally, the 
system FER may be calculated every n seconds where 
so n represents a window length during which a fraction of 
frames are received in error. The time window should be 
long enough to have sufficient sample points in that 
instant of simulation for a meaningful FER total measure. 
[0030] Next, a sum of the projected FER degrada- 
35 iion, FER d eg, Plus the total FER, FEFW >• c0 "V* f °* 
to the target FER, FER^. If this sum is less than the 
target FER then the session is admitted. There is no 
need to update FER total . as this is done independently. 
If the sum is greater than the target FER. then the ses- 
40 sion is rejected. Similarly, there is no need to update 
FERtotal when a session ends as this will occur inde- 
pendently. . . ccn 
[0031] There are many ways of determining i-fcH- 
1 Preferably. FER deg is not set as a constant for a 
45 tfrven type of session, but rather is maintained as a func- 
tion of how many sessions of that type are currently in 
progress. FERdeg can be determined experimentally by 
assuming a typical traffic distribution, for example 80 h 
voice and 20% packet-switched data and generating 
so traffic with this distribution. To determine the degrada- 
tion due to the introduction of an Nth voice session, a 
test traffic distribution with N-1 voice sessions and the 
required proportional number of data sessions is gener- 
ated and the FER is measured. The number of sessions 
55 in the test traffic is maintained in proportion to the typi- 
cal traffic distribution. Then the Nth voice session is 
generated and the new FER is measured after it has a 
chance to stabilize. The difference between these two 
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FERs is FER^ forthe Nth voice session. This needs to 
be repeated for different values of N, and for each type 
of session so as to generate a table of values FER- 
deg(tyP e - name » N ) which is the experimentally deter- 
mined expected degradation due to the introduction of 
the Nth session of type type_name. Then, in the above 
call admission control methods, a count of the number 
of active sessions of each type is maintained, and this 
count is used to determine the correct value FER- 
dGg (type_name,N) to use. 

[0032] An even more accurate experimental meas- 
ure of FER^ could be made by measuring FER- 
deg (type,N1,N2,...Nj) where N1,N2,...Nj are the 
numbers of sessions of type 1,2...,j respectively, type 
1 ,2,...,j being arbitrary session types. 
[0033] More preferably, the terms FER deg 
(type_name,N) are calculated continuously in real time 
as a function of the traffic which is presently in the sys- 
tem by employing a feedback mechanism. An input to 
this approach is an Initial value for FER- 
deg (type_name f N) for different numbers of sessions of 
different types, and these initial values are preferably 
the previously discussed experimentally determined 
degradations. The first consecutive sessions of a partic- 
ular type are admitted based on the Initial values as 
before. Next, around the time session number N+1 of 
the particular type is admitted to the system, an actual 
degradation due to the Nth session is measured and 
stored. The degradation is determined by measuring a 
difference between the FER just before the Nth session 
was admitted and the FER around the time (for example 
just before or just after) of the N+1th session entry. For 
the preferred embodiment, the FER degradation forthe 
Nth session entry is determined at a time arbitrarily 
selected to be when the N+1th session is admitted. 
More generally, the FER degradation could be meas- 
ured anytime after the Nth session entry and before an 
N+1th session entry, or before an N+1th session entry 
could have had any non-trivial effect on the FER. When 
a new Nth session attempts entry, the average of up to 
the previous K measured degradations (including the 
initial degradation if there have been fewer than K 
entries) is computed and used as the projected degra- 
dation in either of the call admission control processes 
discussed previously with reference to Figures 1 and 2. 
K might be chosen as five for example. Advantageously, 
averaging the degradations reduces the impact of 
anomalous values (zeros and FER "spikes" for exam- 
ple) while at the same time allowing the degradation 
associated with a particular number of sessions to 
change as conditions in the system change. It can be 
seen that not necessarily all Nth session admission will 
result in a degradation measurement which is included 
in the average. 

[0034] This can be understood more clearly by 
referring to Figure 4 which illustrates how degradations 
are maintained for a particular session type. Along the 
horizontal axis 40 is a count of the number N of admis- 



sions of sessions of the particular type. The initial val- 
ues are indicated as D 1( D2,D 3 , and in general D N . The 
measured degradations for new session entries are 
indicated by D N i for the rth measured degradation due 

5 to an Nth session entry, preferably taken when an N+1th 
session is admitted. Thus, for example, D 1(1 is the 
measured degradation due to the first entry of a first 
session. In the illustrated example, there is a single 
measured degradation for N=1 (taken upon the entry of 

w a second session in the preferred embodiment), five 
measured degradations for N=2 (taken upon the entry 
of five third sessions in the preferred embodiment), 
three measured degradations for N=3 (taken upon the 
entry of three fourth sessions in the preferred embodi- 

i 5 ment) and so on. it is assumed for this example that up 
to the previous five degradations are used in determin- 
ing FER deg (type_name,N). The bubbles 42,44,46 indi- 
cate the degradations used in determining 
FER deg (type_name,N) for each value of N. For N=1, 

20 FER deg (type_name 1 1 ) is calculated to be the average of 
the initial value D-i and the first measured value D 11t as 
indicated by bubble 42. For N=2, FER deg (type_name,2) 
Is calculated to be the average of the five measured val- 
ues D 2i1 , D 2 ,2» D 2.3- D 2t 4,and D 2,5- as indicated by bub- 

25 ble 44. For N=3, FER deg (type_name,3) is calculated to 
be the average of the initial value D 3 and three meas- 
ured values D 31t D 3 2 , and D 3 3f as indicated by bubble 
46. This same process is executed to compute FER deg 
for different types and for different values of N. 

30 [0035] A flowchart for the maintenance of the deg- 
radation FERriegftype.name.N) values for use by the 
call admission control apparatus and method is shown 
in Figure 5. To begin, the FER deg (type_name,N) values 
are initialized by setting them all to the initial values D N . 

35 The next two steps are executed each time a session is 
admitted (more generally after a suitable time has 
passed). The ith time an N+1th session is admitted, D N i 
is measured according to FER at that time minus the 
FER just after admission of the Nth session. A rotating 

40 buffer with K spots may be provided for each value of N 
in which to store the measured degradations. Next, the 
value FER dog (type_name,N) is updated by computing 
an average of up to the last K values. 
[0036] It is noted that the measurement of the FER 

45 degradation is an approximation only since the change 
in FER may not all be directly attributable to the intro- 
duction of the session. Furthermore, negative FER deg- 
radation values are preferably adjusted to zero as a 
session should not be allowed to have a positive influ- 

so ence on the FER. 

[0037] The above methods can be applied when- 
ever a request for the air interface resources of a given 
MAC layer implementation device are requested. For 
example, a base station or a base station controller 

55 operable to implement these methods may be provided. 
This request might come from a mobile station in the 
cell area of a base station, or might come from an exter- 
nal user (for example on the public switched telephone 
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network) who wishes to communicate with a mobile sta- 
tion in the cell area of the base station. 
[0038] Numerous modifications and variations of 
the present invention are possible in light of the above 
teachings. It is therefore to be understood that within the 
scope of the appended claims, the invention may be 
practised otherwise than as specifically described 
herein. 

[0039] For example, while FER has been the 
parameter used to admit sessions, in alternative 
embodiments, other parameters may be used, provided 
they are measurable or accessible at the MAC (or equiv- 
alent layer) and are affected proportionately by all types 
of calls and provided they can be used predictivety. 
[0040] Another embodiment of the invention pro- 
vides an article of manufacture having a computer usa- 
ble medium having computer, readable code means 
embodied therein for performing call admission control, 
the computer readable code means in said article of 
manufacture having computer readable code means tor 
making an estimate of a new system FER which will 
result should a new session be admitted, computer 
readable code means for deciding to admit or to deny 
the new session on the basis of the new system FER 
estimate. 

[0041] Preferably, the computer readable medium 
further comprises computer readable code means for 
making an estimate of a previous system FER at a time 
of the request, computer readable code means for 
determining an estimate of a degradation in the system 
FER should the new session be admitted; and computer 
readable code means for combining the estimate of the 
degradation to the estimate of the previous system FER 
to obtain said estimate of the total system FER. 

Claims 



rate (FER) to obtain said estimate of the total 
system frame error rate (FER). 



w 
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30 
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1. A method of performing call admission control upon 
receipt of a request for a new session comprising: 

making an estimate of a new system frame 
error rate (FER) which will result should the 
new session be admitted; and 
deciding to admit or to deny the new session on 
the basis of the new system frame error 
rate(FER)estimate. 

2. A method according to claim 1 wherein making the 
estimate of the new system frame error rate(FER) 
comprises: 50 

making an estimate of a previous system frame 
error rate (FER) at the time of the request; 
determining an estimate of a degradation in the 
system frame error rate(FER) should the new 
session be admitted; and 
combining the estimate of the degradation to 
the estimate of the previous system frame error 



3. A method according to claim 2 wherein making an 
estimate of a previous system frame error rate 
(FER) at the time of the request comprises measur- 
ing the system frame error rate (FER). 

4. A method according to claim 2 wherein making an 
estimate of a previous system frame error rate 
(FER) at the time of the request comprises: 

starting with the previous system frame error 
rate (FER) equal to an initial system frame 
error rate (FER); 

each time a session is admitted, adding the 
degradation estimated for the session to the 
previous system frame error rate (FER); and 
each time a session is ended, subtracting a 

M ^n^tlnn fnr tho CAfifiinn IPOm the 

ueyiauciuuii <*>»-imwuwi. 

previous system frame error rate (FER). 

5. A method according to claim 2 further comprising: 

maintaining an expected degradation in the 
system frame error rate (FER) as a function of 
how many sessions have been admitted; 
wherein determining an estimate of a degrada- 
tion in the system frame error rate (FER) 
should the new session be admitted com- 
prises: 

maintaining a current count of how many ses- 
sions have been admitted; and 
setting the estimate of the degradation in the 
system frame error rate (FER) equal to the 
expected degradation for the current count. 

A method according to claim 2 wherein the request 
for a new session identifies the session as having 
one of at least two different types, the method fur- 
ther comprising: 

maintaining an expected degradation in the 
system frame error rate (FER) as a function of 
how many sessions of each of said different 
types have been admitted; 
wherein determining an estimate of the degra- 
dation in the system frame error rate (FER) 
should the new session be admitted com- 
prises: 

maintaining a current count of how many ses- 
sions of each type have been admitted; and 
setting the estimate of the degradation in the 
system frame error rate (FER) equal to the 
expected degradation for the session's type 
and the type's current count. 



55 



A method according to claim 6 wherein maintaining 
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an expected degradation in the system frame error 
rate (FER) as a function of how many sessions of 
each of said different types have been admitted 
comprises: 

5 

generating test traffic with a predetermined 
ratio between numbers of sessions of each 
type; and 

adding new sessions to the test traffic and 
making a measurement of the degradation in 10 
frame error rate (FER), and using these meas- 
urements as the expected degradations. 

8. A method according to claim 6 further comprising: 

15 

identifying an initial value for the degradation in 
frame error rate (FER) for the Nth session of 
each type; 

each time an N+1th session of a particular type 
is admitted, making a measurement of the deg- 20 
radation which results; and 
determining the expected degradation for the 
Nth session to be an average of up to K meas- 
urements for N+1th session admissions and 
the initial value for the Nth session If there are 25 
fewer than K measurements, where K is an 
integer greater than or equal to two. 

9. A method according to claim 8 wherein identifying 

an initial value comprises: 30 



10. A method according to ciaim 1 wherein admitting or ao 
denying the new session on the basis of the new 
frame error rate (FER) estimate comprises: 



and 

determining the expected degradation for the 
Nth session to be an average of up to K meas- 
urements for Nth session admissions and the 
initial value for the Nth session if there are 
fewer than K measurements, where K is an 
integer greater than or equal to two. 

1 2. A method according to claim 1 1 wherein one of said 
measurements of the degradation which results 
due to Nth session admissions is taken around the 
time an N+1th session admission occurs. 

13. A method according to claim 1 1 wherein one of said 
measurements of the degradation which results 
due to Nth session admissions Is taken before an 
N+1th session admission occurs and after the Nth 
session has been active for long enough for a 
meaningful measurement to be taken. 

14. A MAC (media access control) layer implementa- 
tion device operable to execute a method according 
to claim 1 . 

15. A base station operable to execute a method 
according to claim 1 . 

16. A base station controller operable to execute a 
method according to claim 1 . 

17. A method of performing call admission control upon 
receipt of a request for a new session comprising: 

selecting a MAC (media access control) layer 
(or equivalent layer) parameter which is 
affected by all different session types in a man- 
ner which makes it suitable for use as a basis of 
call admission control; 

making an estimate of said MAC (media 
access control) layer (or equivalent layer) 
parameter which will result should the new ses- 
sion be admitted; and 

admitting or denying the new session on the 
basis of the MAC layer (or equivalent layer) 
parameter. 



comparing the new frame error rate (FER) esti- 
mate to a target frame error rate (FER), and if 45 
the new frame error rate (FER) estimate 
exceeds the target frame error rate (FER) 
denying the session, and if the new frame error 
rate (FER) estimate does not exceed the target 
frame error rate (FER) admitting the session. so 

1 1 . A method according to claim 2 further comprising: 

identifying an initial value for the degradation in 
frame error rate (FER) for an Nth session 55 
admission; 

making measurements of the degradation 
which results due to Nth session admissions; 



generating test traffic with a predetermined 
ratio between numbers of sessions of each 
type; and 

adding new sessions to the test traffic and 35 
making a measurement of the degradation in 
frame error rate (FER), and using these meas- 
urements as the initial values. 



18. A call admission control apparatus comprising: 

an input device operable to receive a request 
for a new session; and 

a processing element operable to make a 
frame error rate (FER) estimate of a new sys- 
tem frame error rate (FER) which will result 
should the new session be admitted and to 
decide whether to admit or to deny the new 
session on the basis of the new frame error 
rate (FER) estimate. 
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19. An article of manufacture comprising: 

a computer usable medium having computer 
readable code means embodied therein for 
performing call admission control, the compu- 
ter readable code means in said article of man- 
ufacture comprising: 

computer readable code means for making an 
estimate of a new system frame error rate 
(FER) which will result should a new session 
be admitted; and 

computer readable code means for deciding to 
admit or to deny the new session on the basis 
of the new system frame error rate (FER) esti- 
mate. 

20. An article of manufacture according to claim 1 9 fur- 
ther comprising: 

computer readable code means for making an 20 
estimate of a previous system frame error rate 
(FER) at a time of the request; 
computer readable code means for determin- 
ing an estimate of a degradation in the system 
frame error rate (FER) should the new session 25 
be admitted; and 

computer readable code means for combining 
the estimate of the degradation to the estimate 
of the previous system frame error rate (FER) 
to obtain said estimate of the total system 30 
frame error rate (FER). 
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